The focus of this article is on the geometric mechanism for the blow-up of solutions to the initial value problem for scalar conservation laws. We prove that the sufficient and necessary condition of blow-up is the formation of characteristics envelope. Whether the solution blows up or not relates to the topology structure of a set dominated by initial data. At last we take Burger's equation as an example to verify our main theorem.
Introduction
In this short article we consider the blow-up phenomena to scalar conservation laws. We are interested in the blow-up mechanism of the following initial value problem where , without loss of generality, we can assume that , i.e., we aim at the classical solution to the Equation (1.1).
By a routine proof we know that the solution to (1.1) is the limit of the corresponding viscous approximate solutions as the viscosity coefficient tends to zero, herein we omit the proof since it is not our aim. In view of the maximum principle, we know that the -norm of the solution is controlled by the initial data, i.e., the solution itself can never be infinity at any time. On the other hand, what we concern about is the classical solutions to (1.1). So the way blow-up happens can only be when the first spatial derivative of the solution becomes infinite at some finite time.
As is well known, the solution to (1.1) blows up once the characteristics intersect (see [1] [2] [3] [4] ). However, the reverse is not true. In fact, what is needed for the blow-up to happen is the formation of the envelopes. In order to give an explicit description to the geometric blow-up mechanics for scalar conservation laws, we write this article.
In the remaining part we will study in what case the solution blows up and at the same time the characteristics intersect, and in what case the solution blows up while no characteristics intersect simultaneously. In the last section we take the Burger's equation as an example to test and verify our main theorems by constructing certain initial data.
Main Theorems and Proof
Let us first introduce the characteristics issuing from y
From Equation (2.1) we get that
and that 
Burger's Equation
In this part, we take Burger's equation as an example to testify Theorem 2. 
